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DETAILED ACTION 

1 . Claims 1-1 1 are pending in the application. 

2. This application is national stage application of PCT Application 
PCT/EP03/14122, which was filed on December 12, 2003. The international 
application claims priority to a German application 10258663.2 filed on 
December 13, 2002. 

Objections 

3. The disclosure is objected to because of the following informalities: The 
specification does not conform to US practice. The following guidelines illustrate 
the preferred layout for the specification of a utility application. These guidelines 
are suggested for the applicant's use. 

Arrangement of the Specification 

As provided in 37 CFR 1 .77(b), the specification of a utility application 
should include the following sections in order. Each of the lettered items should 
appear in upper case, without underlining or bold type, as a section heading. If 
no text follows the section heading, the phrase "Not Applicable" should follow the 
section heading: 

(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

OR DEVELOPMENT. 

(d) THE NAMES OF THE PARTIES TO A JOINT RESEARCH 

AGREEMENT. 

(e) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON 

A COMPACT DISC. 

(f) BACKGROUND OF THE INVENTION. 

(1) Field of the Invention. 

(2) Description of Related Art including information disclosed under 
37 CFR 1.97 and 1.98. 

(g) BRIEF SUMMARY OF THE INVENTION. 

(h) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE 

DRAWING(S). 
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(i) DETAILED DESCRIPTION OF THE INVENTION. 

(j) CLAIM OR CLAIMS (commencing on a separate sheet). 

(k) ABSTRACT OF THE DISCLOSURE (commencing on a separate 

(I) SEQUENCE LISTING (See MPEP § 2424 and 37 CFR 1.821-1.825. A 
"Sequence Listing" is required on paper if the application discloses 
a nucleotide or amino acid sequence as defined in 37 CFR 1.821(a) 
and if the required "Sequence Listing" is not submitted as an 
electronic document on compact disc). 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. Claim 3 states "the volume of the 

reaction column is greater than the column bottom volume". Is there ever a case 

where the volume of the bottom of a column could be greater than the volume of 

the entire column? The examiner is not sure what is being stated here. 



Claim Rejections § 35 U.S.C. 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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4. Claims 1 , 5, & 8 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Kondo et. al. Japanese Patent Application H03-1 45485 
(translation provided). The factual inquiries set forth in Graham v. John Deere 
Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for establishing a 
background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

A) . Determining the scope and contents of the prior art. 

B) . Ascertaining the differences between the prior art and the claims at 

issue. 

C) . Resolving the level of ordinary skill in the pertinent art. 

D) . Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

A) Kondo et. al. teaches an apparatus and a process for the preparation of 
trioxane. This description is most pertinent and Figure 1 is reproduced for 
applicant's convenience: 
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"Figure 1 is a flow sheet that shows one state of the present 
invention. An aqueous formaldehyde solution is supplied through a 
flow pathway 1 to a distillation column 2. A solution rich in 
formaldehyde drawn from the bottom of the distillation column 2 is 
partially vaporized by an evaporator 4 and a portion is returned 
through a flow pathway 3 to the bottom the of the distillation column 
2, while the remainder is simultaneously supplied through a flow 
pathway 5 to a reactor 6 where it is brought into contact with a 
catalyst and is then supplied through a flow pathway 7 to the middle 
part of the distillation column 2." 

B) The only difference between the instant case and the prior art, is that in 
the former the applicant relies on a "reaction column A", which might be reactive 
distillation column. We are left with no further description of the "reaction 
column", but from the figure provided it appears to be a fractionating column of 
some type. The examiner has concluded that this column is some kind of 
reactive distillation column. 

C) The level of ordinary skill is someone familiar with the basic principles of 
chemical engineering. 

D) The use of reactive distillation columns is well known in the art as 
evidenced by the opening statement in a recent review (R. Taylor, R. Krishna 
Chemical Engineering Science 2000, 55, 5183-5229.): 

"The versatility of the fractionating column in the 
dual role of continuous reactor and separator as 
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applied to chemical processing is well established. 
Berman, Isbenjian, Sedoff and Othmer (1948a) 
The quote with which we begin this review appeared in 
print more than five decades ago!" 

Thus one of ordinary skill in the art would have been immediately aware of the 
use of such columns and their application to the process at hand. Kondo 
describes the column of his invention as follows: 

"The distillation column used in the present invention may be a tray tower type, such as a single- 
stage bubble cap type, sieve tray type, flexitray type, etc., or a packed column type, such as a 
Raschig ring type, McMahon type, etc." 

This description could obviously include columns that fit the drawing of applicants 
"reaction column A". In addition, claim 5 is obvious since Kondo et. al. teach that: 



"The amount of these catalysts used is not especially limited, but normally, there is a tendency for 
byproducts to increase as the amount of catalyst increases.".... "Accordingly, in the case of a 
homogeneous catalyst system, the concentration of the catalyst can be reduced increasing the 
retention time in the reactor and this is advantageous against corrosion." 

Thus one would expect a low concentration of catalyst to be advantageous. As 

to the nature of the catalyst itself (claim 8), Kondo et. al. teach: 

Tor the acid catalyst used in the present invention, a mineral acid, such as sulfuric acid, 
phosphoric acid, boric acid, etc., or an organic acid, such as p-toluene sulfonic acid, 1,5- 
naphthalene disulphonic acid, etc., may be used, but the use of a solid inorganic or organic 
acid catalyst is preferred. For the solid inorganic acid catalyst, an inorganic oxide complex, 
such as acid clay, hydrogenated clay, silica, alumina, silica-magnesium, alumina-boria, etc.; 
these materials impregnated or mixed with sulfuric acid, phosphoric acid, boric acid, etc.; 
inorganic acid salts, such as sulfuric acid salts, phosphoric acid salts, boric acid salts, etc., of 
metals such as nickel, iron, cadmium, potassium, etc.; these materials impregnated in silica gel, 
diatomaceous soil, silicon carbide, etc.; montmorillonite (Type H), Ti-montmorillonite, etc., may 
be used. Examples of the solid organic acid catalyst are ion exchange resins that have an 
sulfonic acid base, fluoroalkane sulfonic acid base, etc." (emphasis added) 

Thus the catalyst recited in claim 8 is the preferred catalyst of the invention of 
Kondo et. al. 

5. Claims 2 & 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kondo et. al. Japanese Patent Application H03-1 45485 (translation 



provided) in view of Buchert et. al. GB Patent 1 ,172,557. The factual inquiries 
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set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that 
are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

A) . Determining the scope and contents of the prior art. 

B) . Ascertaining the differences between the prior art and the claims at 

issue. 

C) . Resolving the level of ordinary skill in the pertinent art. 

D) . Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 



A) Determining the scope and contents of the prior art. Kondo et. al. teach the 
apparatus and process as described above (Office action at 4). Johnson et. al. 
teach the same process and apparatus that clearly encompasses that of the 
instant case. More importantly Buchert et. al. teaches that the residence time in 
such a reaction process should be 2 minutes to 2 hrs.: 



In the process according to the invention 
thf mean residence time of the aqueous 
formaldehyde solution in the reactor should 
i £S2toutesto2hoi^^vaii^udy 
> 10 to 100 minutes, prrferaWy 10 to 50 
r minutes. Tbo mean residence tune ot me 
aqueous formaldehyde solutfon m the re- 
actor may easBy be determined from the 
ratio of the amount of reaction mixture m 
) die reactor to the amount of distillate leav- 
ing the reactor per unit time,, m 



Buchert et. al. also teach that this process is particularly suited to continuous 
operation and that the amount fresh formaldehyde fed into the reactor is 
important and depends on products exiting the reactor: 
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40 to 70%. If the same amount ot waier 
as that introduced into the reactor together 
with fresh formaldehyde Is dtfuDed off to- 
ccther with the trie-sane at the head of the los 
column, the mixture of fonnaldehydc and 
water which is obtained at the bottom ot 
the column may be directly recycled to the 
reactor in liquid form or as a vapor. This 
embodiment of the pieces is therefore par- iu 
Ocularly suitable for continuous operation; 
it also prevents excessive concentration ot 
the syntheste mixture in the reactor and the 
formation of insoluble substances, such as 
paraformaldehyde. H however ess water is Hi 
Sfetated off in the column than is wttoduced 
into the reactor together with fresh torn* 
aMehyde, there is obtained at the bottom 
of the column a forxraMebyde-water mixture 
which contains less lorraaldehyde than the I2C 
starting material and which therefore can- 
not be recycled to the reactor until it has 
been concentrated in an appropriate manner. 



B) . Ascertaining the differences between the prior art and the claims at 
issue. The prior art teaches a range of times that overlaps with applicants in 
claim 4. Buchert et. al. teach 2 minutes to two hours residence time. The 
instant case teaches 1 m to 20 minutes residence time. The prior art teaches a 
general rule about the amount of formaldehyde feed to apply to the reactor. 
Claim 2 teaches a broad range of feed ratios. 

C) The level of ordinary skill is someone familiar with the basic principles of 
chemical engineering. 

D) . Considering objective evidence present in the application indicating 
obviousness or nonobviousness: Clearly the residence time recited in claim 4 
overlaps with the residence time taught by Buchert et. al. As to the ratio of fresh 
formaldehyde added to the reactor, Buchert teaches that fresh reagent should be 
added if products are being removed, and while no specific ratios are mentioned 
they would be obvious. 
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6. Claims 6, 7, 9, 10 & 1 1 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kondo et. al. Japanese Patent Application H03-1 45485 
(translation provided) in view of Schmidt et. al. German Patent Application DE 
3,328,126 A1 . The factual inquiries set forth in Graham v. John Deere Co., 
383 U.S. 1, 148 USPQ 459 (1966), that are applied for establishing a background 
for determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

A) Determining the scope and contents of the prior art. 

B) Ascertaining the differences between the prior art and the claims at 
issue. 

C) Resolving the level of ordinary skill in the pertinent art. 

D) Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

A) Determining the scope and contents of the prior art: Kondo et. al. 
teaches an apparatus and a process for the preparation of trioxane. This 
description is most pertinent and Figure 1 is reproduced for applicant's 
convenience: 
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"Figure 1 is a flow sheet that shows one state of the present 
invention. An aqueous formaldehyde solution is supplied through a 
flow pathway 1 to a distillation column 2. A solution rich in 
formaldehyde drawn from the bottom of the distillation column 2 is 
partially vaporized by an evaporator 4 and a portion is returned 
through a flow pathway 3 to the bottom the of the distillation column 
2, while the remainder is simultaneously supplied through a flow 
pathway 5 to a reactor 6 where it is brought into contact with a 
catalyst and is then supplied through a flow pathway 7 to the middle 
part of the distillation column 2." 
Schmidt et al. teach a similar apparatus and process operated above 
atmospheric pressure and using gaseous formaldehyde stemming from a 
distillation column. The apparatus is illustrated graphically below: 
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B). Ascertaining the differences between the prior art and the claims at 
issue: 

The apparatus of the instant case is shown below for discussion purposes: 
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The difference between the apparatus and process of Kondo and those of the 
instant case are twofold: Kondo does not mention the operation of his process at 
pressure higher than atmospheric and does not mention a separate source of 
formaldehyde. 

The difference between the apparatus and process of Schmidt and that of the 
instant case is this: Schmidt et. al. use three stages with two distillation columns 
and one reaction zone. 
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C) Resolving the level of ordinary skill in the pertinent art: The level of 
ordinary skill is someone familiar with the basic principles of chemical 
engineering. 

D) Considering objective evidence present in the application indicating 
obviousness or nonobviousness: 

One could view the apparatus of Kondo as essentially the same except lacking 
the separate source of formaldehyde. Based on the work of Schmidt we can see 
than other sources of formaldehyde could be supplied to the reactor and that the 
reactor could be operated above atmospheric pressure. 

7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to David K. O'Dell whose telephone number is 
(571 ) 272-9071 . The examiner can normally be reached on Mon-Fri 7:30 A.M.- 
5:00 P.M EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Cecilia Tsang can be reached on (571) 272-0562. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



D.K.O. 




